The present study was designed to investigate the influence of dietary supplementation of Copper (I) nicotinate complex at different concentrations (30 and 60 mg/kg feed) for 4 weeks on the immune response and some biochemical parameters of Mugil cephalus fish vaccinated with Yersinia ruckeri bacterin. The relative level of protection against challenge with virulent strain of Yersinia ruckeri was also determined. The present findings indicated that, the using highest concentration of Copper (I) nicotinate (60mg/kg feed) was preferable for stimulation of hemopiosis which reflected on the significant increase of some tested hematological parameters. Both concentrations Copper (1) nicotinate complex had no adverse effect on liver cells which reflected on the unchanged activity of liver enzymes and increase the serum total protein, albumin and globulin. The increased lymphocytes percentage and serum globulin along the course of experiment was elevated phagocytic index and activity gave a strong evidence of the immunostimulant effect of copper (1) nicotinate complex in the levels of cell mediated and humeral immunity. This immunostimulant effects were dose dependant and PDF created with pdfFactory Pro trial version www.pdffactory.com ABO-GHANEMA ET AL.
ABSTRACT
The present study was designed to investigate the influence of dietary supplementation of Copper (I) nicotinate complex at different concentrations (30 and 60 mg/kg feed) for 4 weeks on the immune response and some biochemical parameters of Mugil cephalus fish vaccinated with Yersinia ruckeri bacterin. The relative level of protection against challenge with virulent strain of Yersinia ruckeri was also determined. The present findings indicated that, the using highest concentration of Copper (I) nicotinate (60mg/kg feed) was preferable for stimulation of hemopiosis which reflected on the significant increase of some tested hematological parameters. Both concentrations Copper (1) nicotinate complex had no adverse effect on liver cells which reflected on the unchanged activity of liver enzymes and increase the serum total protein, albumin and globulin. The increased lymphocytes percentage and serum globulin along the course of experiment was elevated phagocytic index and activity gave a strong evidence of the immunostimulant effect of copper (1) 
MATERIALS AND METHODS

copper (I) nicotinate complex
Copper nicotinic acid complex ( Fig. 1) No drugs were given to the fish along the course of the experiment except those under investigation. 
Statistical analysis
The obtained data were compared between groups within different periods by using studentt-test. All data are presented as mean ± standard error of mean (SEM) by using repeated ANOVA.
All tests were performed using computer package of the statistical analysis system (SAS, 1987). (Table 2 ).
RESULTS
The
PDF created with pdfFactory Pro trial version www.pdffactory.com In addition, TLC and TEC within the same group were not changed significantly (p < 0.05) throughout the experimental period (Table 2 ).
The data summarized in 33.9 ± 0.88Aa (Table 3 ). There was no significant changes in all types of leucocytes within the same group throughout the experimental period (Table 3) . (Table 4) .
However, the phagocytic index and activity values within the same group were significantly increased only at the fourth week of the experiment (Table 4 ).
In the present study, serum total proteins values were increased significantly (p < 0.05) in fish received copper (I) nicotinate when compared with the control group (Table 5) . However, this increase was more pronounced in fish received highest concentration of copper nicotinate than the lowest used concentration (Table 5) . 1.4 ± 0.33Aa
1.2 ± 0.58Aa
1.3 ± 0.33Aa
1.1 ± 0.33Aa
1.2 ± 0.33Aa
1.2 ± 0.88Aa
1.1 ± 0.33Aa Table 8 ).
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